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Crazing, aging and damage phenomenon of the structure will come up due to the 
design, construction, environmental corrosion, natural disasters and other reasons. 
Accumulation of structural damage may lead to serious accident which causes 
significant casualties and property losses. Therefore, correlational researches on 
structural health monitoring and damage identification has raised wild concern. As the 
core of structural health monitoring system, the accurate detection of damage helps 
timely injury repair and structure optimization, which can reduce the accumulation of 
structure damage. In that case, the safety, integrity and durability of the structure 
could be ensured. 
Vibration based damage detection method using the neural networks is a hot 
research issue in recent years. The damage identification based on neural networks 
has many advantages, however, there are still some factors affecting its application. 
(1) The correlation and sensitivity between structural damage and damage 
identification index varies in neural network inputs; 
(2) Modal incomplete problems and data error are also important factors effecting 
the damage identification results; 
(3) For large and complex structures, the efficiency and accuracy of damage 
identification can not be guaranteed by using single-step recognition method because 
of the large sample size. 
In view of the above problems, it is of great engineering and realistic value to put 
forward a reasonable and effective damage identification method.  
This paper suggests an effective and efficient method focusing on the problems 
such as the sensitivity of different damage identification indexs, incomplete modal 
data, numerical error and the identification area for large and complex structures. In 
this papar, something has been discussed as the following aspects: 
Firstly, several low frequencies and modal shape of several measure points have 















structure as inputs of damage identification neural networks, after sensitivity analysis. 
The combination of modal data which are more sensitive to the structural damege are 
selected to train the damage identification neural networks. After testing the neural 
networks trained before, it comes to the conclusion that the combination of modal 
data have a favorable sensitivity to damage location and damage severity, and the 
neural network using combination of modal data as inputs has desirable identification 
ability. 
Secondly, for large and complex structures, the factors such as large number of 
training samples and long-paying training process make the identification method 
using neural networks inapplicable. On the basis of damage identification of truss 
structure model, the damage identification of the frame structure is divided into three 
procedures including damge floor identification, damage member identification and 
damage severity identification. At different stages mentioned above, different forms 
of damage identification indexs are used, their performances are evaluated by the 
sensitivity analysis, the network learning speed and identification accuracy, which 
will help to determine the reasonable types and form of damage identification index, 
and the proposed method has shown excellent identification ability. 
Lastly, in consideration of the effectiveness and economy of neural network based 
damage identification method in the actual engineering application, network learning 
speed and local minima are also worth reseaching. In this papar, BP algorithm with 
additional momentum item and adaptive learning rate is applied to optimize the 
performance of neural networks. 
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